Evidence for endothelium-dependent and endothelium-independent vasodilation in human skin flaps.
Acetylcholine (ACh) and nitroglycerin (NTG) were used as probes to study endothelium-dependent and endothelium-independent vascular relaxation in isolated perfused transverse paraumbilical human skin flaps. It was observed that ACh (10(-6) M) significantly (p < 0.05) decreased the vascular resistance and increased dermal capillary perfusion (assessed by surface fluorometry) in norepinephrine (NE, 10(-6) M) preconstricted skin flaps, despite the presence of a cyclooxygenase inhibitor (indomethacin, 3 x 10(-5) M) and a beta-adrenergic receptor antagonist (propranolol, 10(-6) M). The ability of ACh to induce vascular relaxation in NE-preconstricted skin flaps was lost after damaging the vascular endothelial lining with saponin perfusion (100 mg.L-1, 5 min). In contrast, NTG (10(-6) M) induced vascular relaxation to a similar extent before and after saponin treatment. In a separate study, ACh was seen to induce vascular relaxation in a concentration-dependent manner in skin flaps preconstricted with NE (10(-6) M). This vascular relaxation effect of ACh over the dose range of 10(-9)-10(-5) M was significantly (p < 0.01) inhibited in the presence of N omega-nitro-L-arginine (10(-5) M), a nitric oxide (NO) synthesis inhibitor. These observations were taken to indicate the presence of endothelium-dependent and endothelium-independent vascular relaxation in human skin flaps and that the ACh-induced endothelium-dependent relaxation is probably mediated by NO. The importance of impairment of endothelium-dependent relaxation in the pathogenesis of skin flap ischemia, and the potential use of topical nitrovasodilators or NO donors for prevention and (or) treatment of skin flap ischemia were also discussed.